Mechanisms for chromosomal aberrations in mammalian cells.
Experimental evidence is presented for the involvement of DNA double-strand breaks in the formation of radiation-induced chromosomal aberrations. When X-irradiated cells were post-treated with single-strand specific Neurospora crassa endonuclease (NE), the frequencies of all classes of aberration increased by about a factor 2. Under these conditions, the frequencies of DNA double-strand breaks induced by X-rays (as determined by neutral sucrose-gradient centrifugation), also increased by a factor of 2. The frequency of chromosomal aberrations induced by fast neutrons (which predominantly induce DNA double-strand breaks) was not influenced by post-treatment with NE. Inhibition of poly(ADP-ribose) polymerase, an enzyme that uses DNA with double-strand breaks as an optimal template, by 3-aminobenzamide also increased the frequencies of X-ray-induced chromosomal aberrations, which supports the idea that DNA double-strand breaks are important lesions for the production of chromosomal aberrations induced by ionizing radiation.